Background: Considerable research has been conducted on acupuncture worldwide. This study chronologically
Introduction
Acupuncture is believed to have originated from the practice of striking sharpened or wedge-shaped stones and bones against human skin for pain relief. (Zhou 2001) . During diffusion, the initial hand acupuncture technique time, and reporting these can aid in understanding the overall situation of the acupuncture field and guide further research. Recent studies have mainly focused on specific conditions that can be managed using acupuncture, such as Researchers believe that determining research fronts by using an expert-based approach is difficult because academic knowledge is rapidly increasing and the method is cost and time intensive. Bibliometrics is a powerful tool for overviewing scientific activities and identifying the research fronts of a field (Chen et The trends in acupuncture publication activity have been explored using bibliometric analyses; (Danell and Danell 2009 ; Han and Ho 2011) our previous study further analyzed the intellectual impact of the research output in the acupuncture field (Fu et al. 2012 ). In the present study, we identified the research fronts of acupuncture worldwide and the special features of the six most productive countries in the acupuncture research domain through bibliometric analysis of related published papers. The time trends of indicators were explored by analyzing data divided into three decades. To our knowledge, this is the first report mapping the evolution of research activities in the acupuncture field during 1983-2012. Our findings may present researchers, research and development managers, and policy makers with an intellectual basis for constructing strategies for further acupuncture-related research. Constructing BC matrics and calculating BC strengths: In this study, BibExcel was used to construct BC matrics and obtain BC pairs based on the shared references of HCPs. The BC pairs with low BC strengths were excluded because the BC strength represents the correlation between two papers. Only papers in BC pairs with BC strengths of ≥ 5 were included in this analysis to ensure topic similarity (Morris and Boyack, 2005) .
Conducting cluster analyses and mapping the evolution of research activities: After obtaining the BC pairs with high similarity, HCPs can be divided into clusters covering similar topics using UCINET. We clustered acupuncture-related papers through social network analysis based on included BC pairs, and the clusters with three or more papers were accepted as research fronts. Next, a subject matter expert classified and labeled the research fronts obtained.
Results

Number of papers, highly cited papers and BC strength
The numbers of acupuncture-related papers and HCPs over these three decades are shown in Table 1 .
However, noted that the references cited in some papers were incompletely covered by the databases, particularly during 1983-1992, so the number of BC pairs likely decreased compared with that in the other decades. The BC strength varied among the papers (Table 2) , which was only 1 in 52%-65% of the BC pairs, whereas it was ≥5 in <20% of the BC pairs. 
Mechanisms of acupuncture
The therapeutic mechanisms of acupuncture have also been a topic of substantial interest. Numerous extensive experimental studies from various aspects and viewpoints have elucidated the mechanisms, such as the functions of neural and humoral factors. During 1983-1992, researchers paid more attention to the functions of the central nervous system (CNS) in acupuncture. The acupuncture efficacy was believed to be primarily mediated by the endogenous opioid peptide (EOP) system. The involvement of the hypothalamus, c-fos expression, and subnucleus reticularis dorsalis neurons in the management of acupuncture analgesia was simultaneously noted. During 1993-2002, brain activity investigated using functional neuroimaging methods including functional magnetic resonance imaging (fMRI) and positron emission tomography (PET) became a research front, replacing EOP system-related research. In addition, the hypothesis that mechanical signaling through connective tissue may be a mechanism was stated, and a needle grasp called deqi in traditional Chinese medicine was suggested as a measurable biomechanical response associated with the therapeutic effect. During 2003-2012, the most attention was still paid to brain activity studies, particularly those using fMRI.
Acupuncture use and prevalence
The widespread use of acupuncture since the early 1970s increased the emphasis on the need for more information regarding its use and prevalence in the subsequent decades. The use of acupuncture, one of the most crucial complementary and alternative medicine (CAM) therapies, was highly prevalent among women with breast cancer and older adults. The potential physician malpractice liabilities associated with CAM caused by relatively poor communication between patients and doctors were also noted.
Attitudes of health practitioners and related queries
Another research front emerged following the widespread use of acupuncture in the second decade (1993- 
Country-wise distribution of the research fronts
The patterns of the research fronts varied among the countries. We analyzed specific concerns on the basis of the geographical differences.
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1983-1992
In the United States, researchers attempted to use acupuncture as a detoxification modality for coping with opiate addictions. In addition to the EOP system, increased synaptosomal (Na In China, the EOP system gained substantial attention from researchers, who observed a considerable increase in Met-enkephalin-Arg-Pheand dynorphin a immunoreactivity in human lumbar cerebrospinal fluid. In addition, opioid antagonists were used to identify the functions of EOP or dynorphin alone. In addition to opiate peptides, the functions of the diencephalon and mesencephalon were also explored by creating local lesions in rats.
In Japan, researchers focused on researching the function of diencephalon, particularly the hypothalamushypophysis system. Researchers also studied the acupuncture analgesia-associated afferent and efferent nerve pathways, which could be abolished through a drenalectomy, resulting in the reduction of sodium ions and hypophysectomy. 
1993-2002
First, regarding the effects of acupuncture, among the researchers in the East Asian countries, only those in South Korea conducted clinical research on bee venom acupuncture treatment. Nevertheless, the effects of acupuncture, particularly analgesia, appeared to be a predominantly studied topic among Western researchers, though they did not focus on a particular condition or treatment (Figure 4 ). American researchers concentrated on recurrent headaches, chronic neck pain, postoperative oral surgery pain, postoperative opioid analgesic requirements, and HIV-related peripheral neuropathy. English researchers focused the most on the effect of acupuncture on the relief of chronic neck and back pain, temporomandibular joint dysfunction, and acute dental pain. In addition to pain relief, English authors also identified the use of acupuncture for treating nicotine withdrawal symptoms. Furthermore, German researchers focused on the clinical effects of acupuncture for migraines and headaches, pain related to osteoarthritis of the hip, and Second, regarding the mechanisms of acupuncture, U.S. researchers conducted trials on deqi and related mechanical signaling through connective tissue and successfully used fMRI to identify CNS pathways. In addition, they extensively focused on the effect of different frequencies of EA and its inhibitory effects on sympathetic cardiovascular reflex responses. Chinese researchers continually attempted to obtain additional evidence regarding the functions of neurotransmitters such as cholecystokinin octapeptide and endogenous orphanin. They also extensively investigated the attenuation of morphine-induced immunosuppression by using EA and studied the neuroprotective effects of EA on focal cerebral ischemia. Japanese researchers also conducted some high-impact research regarding the functions of neurotransmitters such as 5-hydroxytryptamine (5-HT) and substance P. They focused mainly on the responses of the peripheral nervous system (PNS), including viscerosomatic reflex and afferent and efferent nerve pathways, rather than on those of the CNS; in addition, they reported the skeletal muscle vasodilation effect of EA.
South Korean researchers were more focused on cell proliferation and neuropeptide Y expression in the dentate gyrus.
Researchers in England and Germany did not focus much on the mechanisms of acupuncture.
Finally, in the United States, related results from national or regional surveys appeared frequently and caused extensive concern in the scientific community, such as CAM use among women with breast cancer and elderly people.
In England, however, attitudes toward using CAM gained more attention among physicians. Simultaneously, methodological limitations in related trials increased concern. Both English and Japanese experts were deeply concerned about the risks associated with acupuncture. 
2003-2012
First, regarding the effects of acupuncture, researchers attempted to use acupuncture for treating conditions other than pain alone ( Figure 5 ). In the United States, researchers were interested in the efficacy of acupuncture for treating nausea and vomiting, vasomotor symptoms, depression, and cancer. In England, researchers continued to focus mainly on acupuncture analgesia; in addition, analyses of large-scale RCTs showed acupuncture to be relatively costeffective. In Germany, in addition to pain, allergic rhinitis, nausea and vomiting, and gastrointestinal diseases were also reported to respond well to acupuncture treatments. German researchers were also interested in the cost-effectiveness of acupuncture treatment. In China, researchers revealed that EA could attenuate morphine withdrawal symptoms and suppress morphine-induced conditioned place preference. Moreover, the optimal stimulation frequency of EA gained attention. In Japan, researchers demonstrated that both standard acupuncture and dry needling may be useful adjuncts to other therapies for chronic pain. Simultaneously, some trials were conducted to investigate the dual effects of Second, regarding the mechanisms of acupuncture effectiveness, great efforts were made to use fMRI and identify the neural substrates and neurobiological mechanisms of acupuncture actions. Simultaneously, American researchers remained focused on the effect of acupuncture on the viscerosomatic reflex and connective tissue mechanotransduction. In England, the mechanisms of acupuncture stimulation were not studied over the three decades.
Nevertheless, German researchers began investigating components that appear to participate in the production of acupuncture effectiveness, such as the viscerosomatic reflex and brain activity, as detected through fMRI. In China, researchers were highly interested in neuroimaging studies using fMRI and electroencephalography. Simultaneously, Chinese researchers focused on pain-related studies of pituitrin. In Japan, the effects of acupuncture on the PNS were the main focus during the second and third decades (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) . In addition to the viscerosomatic reflex and the efferent and afferent nerve pathways, Japanese researchers closely focused on the release and activation of peripheral opioid receptors. In South Korea, researchers also attempted to understand the neurobiological mechanisms through fMRI. In addition, results reported by South Korean researchers suggested that the spinal cholinergic systems, opioid receptors, adrenergic and 5-HT pathways, and c-fos expression mediate the acupuncture-induced antinociceptive effect.
Finally, the effects of expectancy, belief, and placebo responders on the action of acupuncture, such as how expectations modulate acupuncture treatment, drew great attention in the Western scientific community. The results from RCTs and fMRI studies showed a significant association between improvement and higher outcome expectations.
In the United States, surveys were again conducted to elucidate the prevalence and patterns of and correlation between different types of CAM, along with the communication behaviors between and styles of physicians and patients.
In England, researchers began closely studying the importance of qualitative evaluations and a constant comparative method by using a questionnaire design and the deqi needling sensation. Simultaneously, poor methodology and insufficient evidence for the efficacy of acupuncture remain great concerns. In Germany, researchers conducted surveys on adverse events induced through acupuncture. 
Discussion
This study identified research fronts through bibliographic coupling, a method that is distinct from traditional approaches and which reviews research on basis of related literature. The country distribution of HCPs indicated that acupuncture research conducted by researchers from Western countries, particularly the United States-but not from East Asian countries with long histories of acupuncture use-attracted more attention and dominated the research fronts and topics in the acupuncture field.
Regarding the research fronts detected worldwide, the effectiveness of acupuncture in the relief of chronic pain, such as neck and back pain, headaches and migraines, and knee osteoarthritis symptoms, was a continually dominant topic, which partly corroborates with a previous study demonstrating that among all pain conditions, postoperative pain, lower back pain, knee osteoarthritis, and chronic headache were the most popular topics. ( 
Conclusions
Acupuncture, rooted in traditional Chinese philosophy and ancient medical practice, has been widely disseminated across Asian and European countries for thousands of years and has attracted great attention worldwide since the 1970s. As a result, the number of related publications has increased rapidly over the past decades. This study detects research fronts throughout the world and further investigates the research features of the six most productive countries in the acupuncture research domain across three decades via bibliographic coupling. Our bibliometric analysis results provide a complete picture of acupuncture research history. First, the increase in the number of conditions treated with acupuncture has attracted more attention from the scientific community. The effect of acupuncture on nausea was one of the earliest research fronts, but has failed to remain a hot topic during the last two decades. The use of acupuncture as an analgesic-such as in the treatment of neck and back pain as well as of headache and migraine-has been a constant topic of the research fronts of the past 30 years. The treatment of knee osteoarthritis with acupuncture appeared later and became a hot topic of the last two decades.
Second, new approaches and measures employed in mechanism studies have continued to be developed.
Acupuncture mechanism research originally focused primarily on the endogenous opioid peptide system, and this was the most prevalent topic during 1983-1992, whereas deqi was studied extensively during 1993-2002 and the functional magnetic resonance imaging of brain activity has been a major topic over the last two decades.
Third, in addition to examining the literature from the perspective of the effectiveness and underlying mechanism of acupuncture, this study also identified several emerging fronts, which include studies on acupuncture from sociological, economic, and ethics-related perspectives. The topics such as prevalence, physician's attitude, and Research from Western countries, including the United States, England, and Germany, shows more interest in clinical trials and economic and ethics-related studies, whereas that from East Asian countries, including China, Japan, and South Korea, is focused more on mechanism studies. The research fronts differed substantially between Western and East Asian countries, and both the continuity and innovation of research was elucidated for the six most productive countries. Although we have not conducted a deeper analysis in this study because of the limitations of our knowledge and time, it is a research domain worthy of further exploration.
